A label-free biosensor assay for botulinum neurotoxin B in food and human serum.
Botulinum neurotoxins (BoNTs) are among the most toxic substances known. Surveillance and diagnostics require methods for rapid detection of BoNTs in complex media such as foodstuffs and human serum. We have developed in vitro assays to specifically detect the protease activity of botulinum neurotoxin B (BoNT/B) on a time scale of minutes. Cleavage of the BoNT/B substrate VAMP2, a membrane SNARE protein associated with synaptic vesicles, was monitored using real-time surface plasmon resonance to measure vesicle capture by specific antibodies coupled to microchips. The assay is functional in low-ionic-strength buffers and stable over a wide range of pH values (5.5-9.0). Endoproteolytic cleavage of VAMP2 was detected in 10 min with 2 pM native BoNT/B holotoxin. Contamination of liquid food products such as carrot juice, apple juice, and milk with low picomolar amounts of BoNT/B was revealed within 3h. BoNT/B activity was detected in sera from patients with type B botulism but not in healthy controls or patients with other neurological diseases. This robust, sensitive, and rapid protein chip assay is appropriate for monitoring BoNT/B in food products and diagnostic tests for type B botulism and could replace the current in vivo mouse bioassay.